I. INTRODUCTION
Ice manufacture is used for producing refrigeration effect to freeze potable water in standard cans placed in rectangular tank which is filled by brine solution. A good definition of refrigeration is the removal of heat energy so that a space or material is colder than its surroundings. An ice plant test rig is based on same principle as a simple refrigeration system. An ice plant test rig contains various parts such as compressor, condenser, receiver, expansion valve, and evaporator and refrigeration accumulator. The Ice Plant Test rig works on simple vapour compression refrigeration cycle and uses R134A or R404A as a refrigerant. These are environment friendly. The system is fabricated such that students can observe and study ice formation process. It is also useful to understand working of vapour compression system, its performance and controls used. The arrangement of parts such that, all the parts are visible and working can be easily understood. Fig. 1 shows working principal of Vapour compression system [1] Compressor compresses the vapour coming from evaporator and send it to the condenser for cooling. Condenser condenses the high pressure vapour and passes it to the evaporator through expansion valve. Expansion valve converts the high pressure liquid into low pressure vapour and refrigerating effect is produced in the evaporator by absorbing heat from the secondary refrigerant. 
A. Working Principal

Fig 1 Working principal of vapour compression system
II. COMPONENTS OF AN ICE PLANT
In the study of an ice plant the components generally used are viz. compressor, oil separator, condenser, receiver, drier, expansion valve, evaporator, chilling Tank, refrigerant accumulator and pressure gauge.
A. Compressor
The low pressure and temperature of the vapour refrigerant from evaporator is drawn into the compressor through IV or suction valve where it is compressed to high pressure and temperature. Refrigerant is discharged into the condenser through delivery or discharge valve. There are many types of compressors used in an ice plant industries depending upon its capacity. The compressor used in this model is hermitically sealed reciprocating compressor capacity of 240 BTU (1/5 TN). The hermitically sealed compressor is discussed in details ahead. A semi-hermetic uses a large cast metal shell with gasket covers that can be opened to replace motor and pump components. The primary advantage of a hermetic and semi-hermetic is that there is no route for the gas to leak out of the system.
1) Semi hermetically sealed compressor
In semi-hermetic compressors, the compressor and motor driving the compressor are integrated, and operate within the pressurized gas envelope of the system. The motor is designed to operate and be cooled by the gas or vapour being compressed. A semi-hermetic uses a large cast metal shell with gasket covers that can be opened to replace motor and pump components. The primary advantage of a semi-hermetic is that there is no route for the gas to leak out of the system. 
B. Condenser
Condenser is an important component of any refrigeration system. In a typical refrigerant condenser, the refrigerant enters the condenser in a superheated state. It is first de-superheated and then condensed by rejecting heat to an external medium. The refrigerant may leave the condenser as a saturated or a sub-cooled liquid, depending upon the temperature of the external medium and design of the condenser. Based on the external fluid, condensers can be classified as: a) Air cooled condensers b) Water cooled condensers, and c) Evaporative condensers, in this model forced air cooled condenser.
1) Forced convection type
In forced convection type condensers, the circulation of air over the condenser surface is maintained by using a fan or a blower. These condensers normally use fins on air-side for good heat transfer. The fins can be either plate type or annular type. Number of turns 28 7.
Total length of coil(mm) 38000
C. Evaporator
Evaporator used in ice plant test rig, long lengths of bare or finned pipes are mounted along the high sidewalls of the cold storages. The refrigerant from expansion valve is fed to these tubes. The liquid refrigerant evaporates inside the tubes and cools the secondary refrigerant. The advantages of such natural convection coils are that the coil takes no floor space and it also requires low maintenance cost.
1) Bare tube coil evaporator
The bare tube coil evaporators are also known as prime surface evaporators. Because of its simple construction, the bare tube coil is easy to clean and defrost. In its operation, the liquid refrigerant from the condenser enter the capillarity tube due to friction resistance offered by small diameter tube, the pressure drops since the frictional resistance is directly proportional to the length and inversely proportional to the diameter. The stirrer is used for uniform cooling of the brine solution. Copper tubes are used in the evaporator as it gives better cooling effect. Table 3 shows Specification of evaporator Internal diameter of tube 10 3.
Outer diameter of tube 11.5
4.
Length(mm) 40000
D. Expansion Device
The expansion device (metric device or throttling device) is an important device that divides the high pressure side and the low pressure side of a refrigerating system. It is connected the receiver (containing liquid vapour at high pressure) and the evaporator (containing liquid refrigerant at low pressure).
1) Thermostatic Expansion Valve (TEV)
Thermostatic expansion valve is the most versatile expansion valve and is most commonly used in refrigeration systems. A thermostatic expansion valve maintains a constant degree of superheat at the exit of evaporator; hence it is most effective for dry evaporators in preventing the slugging of the compressors since it does not allow the liquid refrigerant to enter the compressor. This consists of a feeler bulb that is attached to the evaporator exit tube so that it senses the temperature at the exit of evaporator. The feeler bulb is connected to the top of the bellows by a capillary tube. The feeler bulb and the narrow tube contain some fluid that is called power fluid. The power fluid may be the same as the refrigerant in the refrigeration system. The pressure of the power fluid Pp is the saturation pressure corresponding to the temperature at the evaporator exit. If the evaporator temperature is Te and the corresponding saturation evaporator pressure is Pe, then the purpose of TEV is to maintain a temperature Te+ΔTs at the evaporator exit, where ΔTs is the degree of superheat required from the TEV. The power fluid senses this temperature Te+ΔTs by the feeler bulb and its pressure Pp is the saturation pressure at this temperature. Fig 3 shows 
III. SELECTION OF THE REFRIGERANT
Refrigeration is the heat carrying medium which absorbs heat at low temperature and pass to the higher level. Refrigerant alternatively vaporise from liquid state to absorb heat in evaporator and condensate in condenser.
1) Selection of primary refrigerant
Primary refrigerants are those fluids, which are used directly as working fluids in vapour compression systems. When used in compression systems, these fluids provide refrigeration by undergoing a phase change process in the evaporator. The primary refrigerant used is R134a. 2) Reasons for using R134a over R12  R-134a refrigerant are non-toxic and non-flammable than R12.  It is fully miscible in oil simplifying the problem of oil returns.  It's retained its stability even under extreme operating condition.  It is completely environment friendly.  It condensate easily at moderate pressure under atmospheric condition.  It is excellent electrical properties making it suitable for compressor.
3) Selection of secondary refrigerant
As the name implies, secondary refrigerants are those liquids, which are used for transporting thermal energy from one location to other. Unlike primary refrigerants, the secondary refrigerants do not undergo phase change as they transport energy from one location to other. An important property of a secondary refrigerant is its freezing point. Generally, the freezing point of brine will be lower than the freezing point of its constituents. The temperature at which freezing of a brine takes place its depends on its concentration. The concentration at which a lowest temperature can be reached without solidification is called as eutectic point.
IV. EXPERIMENTAL SET UP
The test rig is portable trolley mounted, hosed on MS frame angle with front panel consist of necessary instruments mounted on it such as voltmeter, pressure gauges etc. The compressor is suitably fitted along with the condenser and condenser fan. Condenser is connected to the evaporator through the expansion valve. Evaporator tank consists of brine solution containing two ice cans and it connected to the compressor through suction line. 
V. RESULT AND DISCUSSION
A. The analysis of an Ice plant test rig is based on certain assumptions as given below:
1) The evaporator is perfectly insulated.
2) There is no heat loss from or to the evaporator tank.
3) The power input to the ice plant model is uninterrupted.
4) The ice plant model is working in ideal conditions. 5) The efficiency of an ice plant is expressed in term of the coefficient of performance.
B. The COP of plant is given by the ratio of heat, by the refrigerant when passing absorbed through the evaporator or the system, to the working input to the compressor. Fig 4 shows P-H Diagram of the system to find theoretical COP.
Theoretical COP = = 2.95 Net cooling produced per hours is the product of mass flow rate and refrigerating effect.
VI. CONCLUSION
From this paper following conclusions are made:  It concludes that theoretical COP of test rig is greater than actual COP.  As actual COP is less than theoretical COP, the compression process is polytrophic.  Expansion process is not exactly isenthalpic.  Pressure drop in condenser and evaporator is takes place.  When evaporator tank is perfectly insulated then COP of system increases. 
